The hypothesis that the obese are more responsive than normals to both positive and negative affective stimuli was tested in two experiments. In the first, obese and normal high school males gave ratings of positively and negatively arousing slides. In the second, the behavior of obese and normal children in a positively and a negatively arousing situation was observed. Obese subjects in both studies responded more strongly than normals to the positive affective stimuli; obese subjects in the first study responded more strongly than normals to the negative emotional stimulus. A possible reason for the failure of obese subjects in the second study to respond more strongly than normals to the negative affective stimulus was discussed.
In a continuing program of research, Schachter and his colleagues have demonstrated that the set of cues which elicit eating behavior differs significantly for obese and normal individuals. For normal weight subjects internal physiological stimuli are of prime importance, while obese individuals are much less responsive to these nutritional cues (Nisbett, 1968a; Pliner, 1973a; Schachter, Goldman, & Gordon, 1968) . Instead, the obese eat primarily in response to salient external or environmental stimuli such as the sight of food (Nisbett, 1968b) , the taste of food (Goldman, Jaffa, & Schachter, 1968; Nisbett, 1968a) , and the time of day (Schachter & Gross, 1968) .
There is also an accumulating body of evidence which suggests that this responsiveness to food-related external cues on the part of the obese may be only one aspect of a more general heightened responsiveness to external cues. Obese individuals have been shown to be more strongly affected than their leaner 1 The experiments were supported by Canada Council Grant S70-1S71 to the senior author. The authors wish to acknowledge the competent experimental assistance of Ann Wilson for Experiment I and of Patricia Ware for Experiment II. The authors are deeply indebted to Douglas Burrows, Chief of Police of Mississauga, and to Martin Wolfish of the Hospital for Sick Children, who greatly assisted in the arrangements for Experiments I and II, respectively. 2 Requests for reprints should be addressed to Patricia Pliner, Erindale College, University of Toronto, 3359 Mississauga Road, Mississauga LSL 1C6, Ontario, Canada. peers by a wide variety of potent environmental cues, both visual (Rodin, Herman, & Schachter, 1970; Pliner, 1973b) and auditory (Rodin, 1970; Pliner, 1973c) in situations having nothing to do with eating or food. Moreover, this heightened responsiveness to external cues on the part of the obese appears to go even beyond the strictly sensory cues described above. The obese respond more strongly than do normals to emotional stimuli as well. Studies employing self-ratings of emotionality have shown that obese subjects are more upset than normals by such aversive stimuli as the threat of electric shock and tape recorded accounts of the bombings of Hiroshima and death from leukemia (Rodin, 1970) . Using a behavioral measure of emotional responsiveness, Rodin (1972) found that obese subjects spent a greater proportion of time working to avoid electric shock than did normals. Rodin, Elman, and Schachter (1970) also found that the performance of obese subjects in a maze-learning task was more disrupted by shock than was that of normals.
There have, however, been some exceptions to these findings of greater responsiveness to emotional stimuli by obese subjects. Rodin et al. (1970) failed to find any differences between obese and normal subjects in shock pain thresholds, and Pliner (1973b) failed to find differences between the two groups in rated discomfort after a three-minute exposure to a painful ice water stimulus.
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In spite of these exceptions, there is considerable evidence that the obese are more responsive to affective stimuli than normals. It should be noted, however, that this generalization about responsiveness to emotional stimuli is based entirely on studies using aversive stimuli, that is, threat of electric shock, actual electric shock, and tape recordings relating upsetting material. Consequently, the data are subject to an alternative explanation. Although the evidence is by no means unequivocal, psychological and psychiatric assessments often show that the obese score higher on measures of anxiety and depression than do individuals of normal weight (e.g., Moore, Stunkard, & Srole, 1962) . If this is the case, then hyperresponsiveness to aversive emotional stimuli may simply be a manifestation of this greater anxiety and depression and not a manifestation of a heightened responsiveness to affective cues in general. If it could be shown that the obese are more responsive than normals to positive affective stimuli as well as negative affective stimuli, this would be convincing evidence that heightened responsiveness to emotional cues by the obese is indeed another aspect of a general heightened responsiveness to external cues.
The present paper presents the results of two studies which measured the emotional behavior of obese and normal subjects in both positive and negative affective situations. In addition, one of the studies tested a subject population not yet studied by Schachter and his colleagues, namely, children.
EXPERIMENT 1 Method
Subjects. Subjects were 46 male high school and college students who were recruited through newspaper advertising and canvassing in the local schools. Subjects were not initially approached on the basis of weight; rather a large group of potential subjects who were willing to participate in psychology experiments was recruited. So that it not be salient that weight was of primary interest, these subjects were asked to provide information on a large number of "filler" items including smoking history, birth order, and exercise patterns in addition to height and weight. From this large population of subjects, samples of obese and normal subjects were selected.
A subject was considered to be obese if his actual weight was 15% or more above the average weight for his height as indicated by a standard X -146.0, range: 123-173) . The mean percentage overweight for obese subjects was 30.4% (range: 1S.2-S8.8) while normal subjects were on the average .7% underweight (range: 9.5% underweight-9.5% overweight).
In order to insure that the obese and normal groups did not differ in terms of socioeconomic status, subjects' home addresses in combination with census tract data were used to arrive at estimates of socioeconomic status for the two groups. There were no differences between the two groups on such commonly accepted indicators as family income or distribution of occupations for the family head. Thus, it seems safe to assume that the obese and normal subjects did not differ in terms of socioeconomic status. An attempt was also made to determine whether the two groups differed in intelligence by obtaining Honor Roll lists from the high schools which subjects attended. Approximately equal numbers of obese and normal subjects appeared on the lists. In addition, data obtained from a separate sample of college students 8 showed absolutely no differences between the weight groups in grades in psychology courses. While grades are obviously not a direct measure of intelligence, they are correlated with intelligence. Thus it is unlikely that the two groups differ in general or in the present study in intelligence.
Procedure, Subjects were informed when they arrived at the laboratory that the purpose of the experiment was to measure their physiological responses to various stimuli. In fact, their physiological responses were actually recorded; however, the data are not reported in the present paper. Electrodes appropriate for measuring heart rate, galvanic skin response, respiration rate, and eyeblinks were attached to the subject, and he was then seated in a comfortable reclining chair in a sound-attenuated chamber. After a period of 34 minutes during which the subject was presented with a series of auditory stimuli and then rested for five minutes, the present experiment began.
Each subject was exposed to the stimuli described below and after viewing each stimulus filled out a series of seven rating scales.
Rating scales. The rating scales were standard 7-point scales labeled at the ends with the following pairs of adjectives: disliked-liked, tensing-relaxing, ugly-beautiful, unpleasant-pleasant, unappetizing-SL. D. Ross, P. Pliner, P. D. Nesbitt, and S. Schachter. Eating and sleeping patterns of college undergraduates. Unpublished data, 1969. Note. The most positive score possible would he 7; the most negative score possible would be 49.
appetizing, frightening-calming, nauseating-not nauseating.
The adjectives were chosen to tap an emotional response and at the same time and to be appropriate for rating all of the stimuli presented.
Stimuli and presentation of stimuli. The crucial stimuli to which subjects were exposed were a positive emotional slide, a negative emotional slide, and a neutral slide. In order to conceal the purpose of the experiment, they were embedded in a series including several irrelevant slides. The neutral slide depicted a glacier on a mountain, the positive slide displayed an extremely attractive scantily clad female, and the negative slide showed several bloody human organs on an autopsy table. These slides were chosen on the basis of pretesting on a separate group of subjects unselected for weight. All slides were in color.
During presentation of the slides, the subject was seated in the darkened sound-attenuated chamber facing a 32 X 40 inch screen directly in front of him at a distance of five feet. The slides were projected through a window onto the screen from outside the chamber. Each slide was presented for 30 seconds, and there was an interval of approximately 60 seconds between slides during which the subject made his ratings and then sat quietly for 30 seconds. For all subjects the neutral slide was presented first; the emotional slides were alternated so that approximately half the subjects in each weight group saw the negative emotional slide next while the remaining subjects saw the positive emotional slide next.
Results
To review the expected results briefly: if it is true that the obese respond more strongly than normals to emotional stimuli, they should rate the positive affective stimulus more positively and the negative affective stimulus more negatively than subjects of normal weight. There should, however, be no differences between the weight groups in ratings of the neutral stimulus. Statistically, this would appear as an interaction between the emotional content of the slide and the weight of the subjects.
In order to evaluate the data statistically the rating scale scores were summed across the seven adjective pairs for each subject for each of the slides, resulting in a single emotionality score for each subject, for each of the three stimuli. The means of these emotionality scores appear in Table 1 . The scores were then subjected to a 2X3 repeated measures analysis of variance with weight (obese versus normal) and emotional content of the stimulus (positive versus negative versus neutral) as the factors. The interaction between weight and emotional content of the stimulus was highly significant (F = 5.44, df= 2/88, p < .025), showing that subjects in the two weight groups responded differently to the various stimuli. Orthogonal comparisons between appropriate pairs of means showed that obese subjects rated the positive slide more positively (t = 2.15, dj = 44, p < .05) and the negative slide more negatively (t = 1.96, df -44,p< .06) than subjects in the normal group. The difference between obese and normal subjects for the neutral slide did not approach statistical significance. There was also a highly significant main effect of the emotional content of the slides (F = 149.02, df = 2/44, p < .01), indicating that subjects rated the positive slide as more positive and the negative slide as more negative than the neutral slide. The main effect for weight did not approach significance.
Discussion
Obese subjects rated a positive emotional stimulus more positively and a negative emotional stimulus more negatively than normals, clearly confirming the hypothesis that the obese respond more strongly than normals to affective stimuli, both negative and positive.
The generality of the results may be limited by the fact that only one stimulus of each type was used; possibly the specific content of the slides rather than a general difference in affective responsiveness between the two groups was responsible for the observed obese-normal differences. With respect to the negative affective stimulus, this appears to be unlikely since obese subjects have responded more strongly than normals in a variety of aversive situations (Rodin, 1970 (Rodin, , 1972 . However, in the case of the positive affective stimulus, since such stimuli have not been employed before, it is conceivable that the specific content of the slide was important in determining differential affective response. While this also appears to be unlikely, a second study was undertaken in order to demonstrate that greater responsiveness to affective stimuli is a general phenomenon among the obese and that the observed differences were not simply a function of the specific stimuli used in Experiment I. The second study measured subjects' responses to both a negative and a positive affective stimulus in a situation completely different from that used in Experiment I, and in addition it used a completely different population of subjects.
EXPERIMENT 2 Method
Subjects. The subjects were 79 children, ranging in age from one month to 6 years, who were patients in a pediatric hospital in Toronto, Canada. There were 37 males and 42 females.
As indicated in Experiment 1, the usual procedure for assigning subjects to weight groups is arbitrarily to designate 15% overweight as the bottom cutoff point for obese subjects and 10% overweight as the top cutoff point for normal subjects, and to recruit equal numbers of subjects whose actual weight deviations fall into the two categories. To use this procedure in a field study is clearly more difficult, and the practice of comparing the heaviest group of subjects with the remainder has typically been used instead (Goldman et al., 1968; Schachter, 1971 ). Accordingly, each child's actual weight was compared with a series of standard pediatric weight charts, and a deviation from average was computed. The children were then divided into four age groups, each containing approximately equal numbers of subjects. From each of these age groups, the children in the heaviest quartile in terms of their weight deviation scores were designated as the obese group.
The obese children were on the average 18.5% overweight compared with an average deviation of 9.2% underweight for the children in the remaining three quartiles, who were designated as the normal weight group. The obese group contained 20 subjects and the normal group contained 59 subjects. Each group contained equal proportions of children of the various ages. The average age of children in the obese group was 1.7 years, and the average age pf children in the normal group was 1.7 years.
Overview. There were two affective stimuli: a negative one consisting of the insertion of an intravenous needle and a positive one consisting of cuddling and comforting by a nurse. Responses of obese and normal children were rated by an observer.
Procedure. At the hospital in which the study was conducted, all intravenous blood samples are collected by a special team of nurses whose duties consist exclusively of performing such procedures. Thus, when a sample of a child's blood is needed, a highly routinized chain of events is set into motion. The ward nurse requests that a member of the "IV team" come to the ward's treatment room and then brings the child to the treatment room. The child is then placed and held on the treatment table by the ward nurse while the "IV nurse" draws the blood sample. As soon as the needle is withdrawn, the ward nurse soothes and comforts and cuddles the child until he stops crying (96% of children cry when blood is drawn) and then returns him to his room.
Superimposed on this highly standardized procedure, one member of the IV team was asked to fill out a short questionnaire describing the responses of each child from whom she drew blood over a five-month period. This nurse was completely unaware of the hypotheses of the study and did not know that the weights of the children were of interest. (The children's weights were later obtained from the hospital's record room by another individual.) The questionnaire required that a child's emotional response be rated on an undifferentiated 15-centimeter line from "strong protest" to "quiet" at two different points in the procedure: when he was brought into the treatment room and at the point of insertion of the needle. In order to measure speed of response to the positive affective stimulus, the nurse measured with a stopwatch the length of time the child cried following initiation of comforting.
On the basis of an a priori decision, data from children with extremely serious and debilitating ailments such as tumors and congenital heart diseases and from children with problems such as malabsorption syndrome and "failure to thrive," which would be likely to have a profound effect on body weight, were discarded. This was done, of course, before the data were examined. Data were collected from any individual child only on one occasion.
Results
To review the expected results briefly: If it is true that the obese are more responsive to emotional stimuli than are normals, they should respond with greater negative affect to the negative emotional stimulus (insertion of needle into the vein) and more quickly to the positive emotional stimulus (comforting and cuddling by the nurse) than normals.
Responses to the negative emotional stimulus. Table 2 shows the rated emotional re- sponses of the two weight groups at two points in time: (a) entry into the treatment room and (b) insertion of the needle. Responses at the first point in time were measured merely to insure that the subjects did not differ-in emotionality before the negative emotional stimulus was presented. Comparison of the means shows that the obese and normal subjects did not differ in emotional response at either of the two points in time, nor did changes in emotional response (Tl-T2) differ for the two weight groups. It is apparent, however, that subjects in both weight groups became more emotional when the negative affective stimulus was presented. Thus, insertion of the intravenous needle was clearly an aversive stimulus. However, the hypothesis that the obese subjects should respond more strongly to the negative emotional stimulus was not confirmed.
Responses to the positive emotional stimulus. Since the weight groups did not differ in terms of response to the negative affective stimulus, it can be assumed with some confidence that they did not differ in emotional state at the point when the positive affective stimulus was applied. Table 3 shows the mean latency to stop crying following the initiation of comforting. Obese subjects responded significantly sooner to this positive emotional stimulus than did normal subjects (t = 2.IS, df = 77, p < .05). The IV nurse stopped timing the child's crying after 60 seconds, and if a child was still crying after this point, his latency was arbitrarily recorded as 60 seconds. This procedure probably resulted in an overly conservative estimate of the difference between the two weight groups since 16 of the normal weight children were still crying at the end of 60 seconds while only one obese child was still crying at the same point in time.
A chisquare test shows that this difference is significant (x 2 = 4.32, p < .OS). While the difference between obese and normal children in response to the negative affective stimulus did not even approach statistical significance (t -.85), the obese children were slightly less emotional. In order to show that this slight difference could not have accounted for their quicker response to the positive affective stimulus, the latency data were also analyzed by analysis of covariance with response to the negative affective stimulus as the covariate. The latency differences were still highly significant (t = 2.11, df= 76, p< .05).
Discussion
Obese children in Experiment 2 stopped crying significantly sooner after the initiation of comforting; these results clearly supported the prediction that the obese children would be more responsive than normals to the positive affective stimulus. However, the obese children did not respond more strongly than the normals to the insertion of an intravenous needle; thus, the prediction of greater negative affective responsiveness by the obese was not confirmed.
A comment is in order about the subject population used in Experiment 2. It could be argued that to use a group of sick children to study emotional behavior was a mistake since the very fact of being ill could have effects on emotional behavior. However, since the purpose of the study was to look at differences in emotional behavior between obese and normal subjects, any general effect of illness on emotionality could account for results only if the two weight groups differed in RESPONSIVENESS BY OBESE AND NORMAL INDIVIDUALS 79 the extent to which they were ill. Under the assumption that degree of illness would be positively correlated with length of stay in the hospital, an indirect measure of degree of illness was obtained by returning to the hospital records several months after the conclusion of the study and noting the duration of each subject's period of hospitalization. There were no differences between obese and normal subjects. Thus, it is unlikely that weight group differences in emotionality could be accounted for by the effects of illness on emotionality.
It could also be suggested that the "normal" weight group may have included children with abnormally low birth weights who may have suffered perinatal or birth difficulties and that the associated generalized organic deficits in such children rather than differences in emotional responsiveness may have accounted for their longer duration of crying following initiation of comforting. In order to check for this possibility, a median split was done within each age group of the normal weight subjects and the duration of crying for the heavier and lighter normal groups was compared. The means thus obtained were almost identical (.£ heavier = 33.08; 2 lighter = 33.51, £ = .203). Since Illingworth, Harvey, and Gin (1949) have shown that there is a strong relationship between birth weight and later childhood weight, it is likely that most or all of the "normal" subjects with low birth weights are included in the lighter normaj group and this group did not differ from the heavier normal group in terms of length of crying. Thus, it seems unlikely that the obese-normal differences could be accounted for by the presence in the normal group of large numbers of children with abnormally low birth weights.
GENERAL DISCUSSION
The results of both experiments supported the hypothesis that the obese respond more strongly to positive affective stimuli than do subjects of normal weight. The hypothesis was supported in two widely different stimulus situations and with widely differing subject populations. Only in Experiment 1 did the results support the hypothesis that the obese respond more strongly to negative affective stimuli than do normals.
The failure of the obese children in the second study to respond more strongly than the normals to the negative emotional stimulus is cause for some concern. This lack of an effect is particularly surprising in light of all the previous data showing greater negative emotional responsiveness on the part of the obese. While there are several plausible explanations for this unexpected finding, perhaps the most satisfactory one is that obese and normal individuals do not differ in responsiveness to physically painful stimuli; rather, they differ only in responsiveness to more purely cognitive aversive stimuli. This hypothesis is consistent with the results of the two earlier studies which yielded no differences between obese and normal subjects in pain thresholds and rated painfulness of an ice water stimulus. But however plausible, such an hypothesis clearly requires empirical confirmation within a single experiment before it can become something other than informed speculation.
The notion that the obese are more responsive than normals to emotional stimuli may also explain the apparent chaos in the literature on the relative emotional adjustment of obese and normal individuals. Some studies suggest that the obese are more emotional than normals while others indicate no difference between the two groups. The empirical outcomes presented here would suggest that there should indeed be no overall differences in emotionality between the two groups if assessment of emotional status took place in a neutral situation. Only if assessment took place in an emotionally arousing situation should obese subjects appear to be more emotional than normals.
It appears that for yet another type of behavior, emotional behavior, there are differences in external responsiveness between obese and normal subjects. One issue of crucial importance concerns the causal relationship between obesity and externality. There are, of course, three logical possibilities: (a) obesity causes externality; (6) externality causes obesity; (c) both obesity and externality are caused by some third variable. While there are currently no data available to elucidate this point with respect to the general externality discussed in this paper, there are data which can perhaps shed some light on externality with respect to eating and food. If obesity causes external cue responsiveness, then an individual who is made obese experimentally should also show signs of cue responsiveness. Working with volunteer prisoners made obese by a regimen of deliberate and controlled overeating, Decke * found no sign of heightened responsiveness to external food cues although a control group of nonexperimental obese subjects exhibited such responsiveness. In addition, Nisbett (1968) found that individuals who were of normal weight but who had formerly been obese were as responsive to external food cues as subjects who were currently obese and much more responsive than subjects who had never been obese. The findings of both studies challenge the notion that obesity produces responsiveness to external food cues. Thus, by a process of elimination, it would appear either that responsiveness to external cues causes obesity or that both obesity and externality are caused by some third variable.
If, as suggested in this paper, responsiveness to external food cues is merely one aspect of a general factor of externality manifested also by responsiveness to sensory and emotional cues, then the same two possibilities remain. Determination of which of the two is correct will of course entail further research.
